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(57)Abstract: 

PROBLEM TO BE SOLVED: To provide an optical head device 
which varies in neither light reception efficiency nor converged spot 
diameter even when a spherical aberration is corrected by properly 
selecting the focal length of a spherical aberration correction optical 
system and the distance to an objective and an optical information 
recording and reproducing device which uses the optical head 
device. 

SOLUTION: An afocal optical system comprising a combination of a 
concave and a convex lens is so constituted that the focal length of 
the convex lens is nearly equal to the distance from the convex lens 
to the objective. 
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[ if 1 ] ft® <t . m szftmfr £>Bi$iL tcltMZ BS 

J- h^@lll#>6IIBCC&©^7-£^o/cU>X<!:IE© 
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5 0 nm. NAO. 6 A*flH»<=>ttT 3 

mmit*&mLx&m4o onm<Dte36ig^i>. at 

^U>X©NA5rO. 8 5 *-C±V-5CiAi^6n 
C©«fc'>«c^-v FCCisOTti*^-* X^gg©*? 

[0 00 3] UfcD V D<D#r*-Ctt««JW 

1 0 Mm^tL/cJ#£{t#££T£RMSJ£ffiitStiltt 
iftO. 0 1 A-C*o/c*^ f&$b/t:&^©=&#-CWI§] 

g< i o um<Dm&.m&%zmcMu-afoo. niio 

[0 00 4] C©<fc 5 tt»ffiiR«**liE-r*fc»K:»ffi 
*UMtE#*»#«*;S*vt(,».5. WIx(3:#Bg2 0 0 0 
- 1 3 1 6 0 3tC«£jU>X<!;[HU>X©2ft©U>X 

[0 00 5 ] 

¥&-ca v > x* £ t, mm v ^xzytwofiit.c&mox 
£(,»5ras**£cs. feTF«:c©mcot,>Tf$irr&., 

£tf -5 4 T £ <b U > X© W5?ftS^^-C©^Jg« 

fiT-rs. *^ss^r-©7(fc^s*5* l < i&r-rz t*t 

®CC^U>X©W39!)Srt-Cfc)-)i7fea^€f# 

&*)t?z>t. mutis— ^^^©^KOiA^^tiffi 

TTS. C©«J; i 5«:^^u— tf^e.©*^^©^^ 
^U>X«:BX»)^tf*^i^ v F©14gl?:SPe-r-5^ 

S >> < ^ y — ^ -c * i> . 
[0 00 7 ] U^L-^c^e^SiRM^ttiE-ri/cJ&tCT 

■e$>z¥m&\s—>ffrt>mcm£;. mfyv^xK^M-? 

[000 8] «±©ct ^^tfi^f^©^JM.*«r 

js^Tsytj*ic%3nfcfe©r*>o. mmnm&iEm- 
nfofksasmt. mt u > x <t ©^nf^^fcjURf s c 

it, ^®JC^I*ttiEOrt*S©a5(Oii^^m7t; 
[0 00 9] 
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suM^st. mumnm^x^sntc^^-r^ 

/cU>X£JE©^'7---£f$o/cU>X£EgL.. 4>tt< 

<t Msec >-rn*>© u > x^f*^ tc^Ki u x mnm 
cooio] ±K«iS{c*5(,»r . mzm.W7-&&^ 

tc U >X<DM£W&* f . MfBIE©^ 7 - £f# ofcl/^ 
X*p fci»iB*3fc#&* r©^gt£ diWcit 
0. 5 f <d< 1. 2 5 f ( 1 ) 

coo 1 1 1 T&gt. m&tmfrh\&mi,ic% 
m**&¥47?£ic$asi-? z> => v * - h u >x t %f < x ^ 

£JMI u Stris 3 ^ - h u > xaytHcfrfiHcsib b r 
f-p>x©^.^<!:, Hfrie=i v^- hi->x^e>B5ie 
mm. 

[0012] t.tc Mien y y - h u >x©go£a§iiji£ 

f . 15123 h U>X*>6ii?IB*^&*-e©H2iSt 
0. 5fc<dc<1.25fc (2) 30 

[0 0 1 3 3 ate. *¥m<r>it¥mmimntiLgimt±. 

[00143 

l/(fp+Ad) + l/bM/f p 

(c Ad/fp)/s= (c + c- Ad/fp)/b 
©^fr#J& 9 (2) 5$<t (3) 5*>e> 

s = f p 

^$5. -?tit>*,^ £jU>Xl 2*pP>*M3JU>X©T 
+ 1 6£r©H§|§S££iU>Xl 2CD«ua6IK£n 

S#>f9fcft&C ★ 
0. 5 f <d < 1 . 25 f 

F=us©& c >ffiB {oKifc s c t # -e # -5 . so 



m®. r i> msic «atffiioaiMiE*^j6*> 6 mm -r z> mm 
m.%u<o%am s* < & & c <t -c . mm u- > x«c «s 

[0015] (HtfetD^B 1 ) tTF. *»?8©*^» F 

[ o o i 6 ] m i te-*¥two>%^ v Fi£g©«ijs£^-r 

OTT*5„ f-AiBS*a©W7fel *5[i3u>X2 

«cA«b^ttofe3<t)&:or. ai^>x4(cA»-r^„ a 

U>X"Cfli>*Wf*5 i^O^P>X0DT^-^+6 
«:3^* 3 fiM-r-S. CC-CCiU>X4?r*ft7CC?S->-C 

Gau>X2^e>8in€.^r6ifc#«)-r-si (^i 

(b) ) . lSU>X2a>6mS40fc*te^ffc*r*S/c 

ifto u > x 4 a>6 ms^-r s %<Dmmx-(om § 8 aw 3fe 
x 2 mtx z> K^sb-r ^ t am o /c^«nx^^ 

1 0 tUZ>. 0tc&-?X¥-im5<Dm£*) -bM^&MJt 
m&UXMlt 1 0i^€>/ci!?)^«:<i;-o-r«^^<DB#t 
|SJ D <fc 5 K*t12j U > X©T 9- -f 6 tc^*ilij^-r 

it. mM&mfclEoytcisbicdbv'-s X4 &&Wi£&x 

[0017] C C"C^®lRMffliE©/<i*{C b >X5ri^«j 

$ i±r i> *«^tc^b*5|§c 6 -oi*x mm 

zm-rmj&mx&z. nu>xi i iau>xi 2*sr 

^1 3«|S)D< W*l 4^ffiT< ^„ ifhU'>Xl 2© 

f p t?z>. Cju>x i 2©^ibfu©jg^ 

o-CCflU'>Xl l*>e>Sf^^(Sj(CAd^»-r-5i. ^ 
ifSl53ttAd • c/f p/cWifttlT^. £tc. CjU 
>X1 2*>6©Hl^fiilX^l 5<t^f9, ftU>X#> 
6 b ©ffig|{c^*?r^. C©tt«r©iSiWS*^tt 
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★ [0018] ±sz<DntmrftUftnx&') . n^©^ 

* 6 u > X©7 - ? + S r©ffii8^ d t L i # 
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[0019] frte£iu>xi 2«7fe$4^rsjfc*fL/rssti 

SCCC I U>X<!;^U>X©r^--^i'©iE 
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[00 2 1] fb : *Ht^>XafluAEM (mm) 



Rb 1 
Rb 2 
Rb 3 
Rb 4 
E b 1 
d b 1 
d b 2 
n b 1 
n b 2 
n c d 
t c 
m) 

W : ttffljfcB ( n m ) 
f b = 2. 0 0 0 
Rb 1 = 1 . 9 00 
Rb2 = -7. 80 0 
Rb 3 = 0. 99466 
R b 4 : ¥ffl 
E b 1 - 1 . 15 0 
d b 1 = 1 . 2 



mim<D&m¥-m (mm) 

m2ffi<D&m¥m (mm) 
»3ffi<Dffl*¥S (mm) 

miwoimmmm (mm) 

m 1 U>X<tm2 U>X<DHII« (mm) 
m 1 U>XCDJ^ (mm) 
S2U>X(DI^ (mm) 

mi \y^x(o^m^mcntr^>m^m 



0 5 3 5 

5 2 3 3 1 

5 2 3 3 1 

6 17 3 6 



d b 2 = 1 
n b 1 = 1 
n b 2= 1 
ncd - 1 
t c = 0. 1 
WD = 0. 30 
W= 4 0 5 

[002 2] 
[«1 ] 



x= 



Cjh 2 



l+Vl-(l+Kj)Cj 2 h 2 



20 



30 



40 



[0023] tctc\,&w%<Dnm*vx?<Dm*)~c*>z>. 

[ 0 0 2 4 ] X : 76tt3^6©lB3^h (D#Kffi±(D*© 
h : %M*£4>1K3 50 
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cj w<D$mmm&<Dtiim (c j = 1 /r j > 

Kj :jfl jffi£>pq§g;£ifc 

A j . n : HI j I(Dn^^i« 

[0 0 2 5] k b 1 = -4. 593396e-001 
Abl,4 = 8.386O37e-004 
Abl,6 = -2.243728e-004 
Abl,8 =-1. 59419 5e-004 
A b 1,10 = 2.620701e-005 
A b 1,12 =-2.738825e-005 
k b 2 = 1.272600e+001 
Ab 2,4 = -3.117861e-003 
Ab2,6 = -1.073863e-003 
Ab2,8 = 1.258618e-004 
A b 2,10 = -1.951853e-004 
A b 2,12 = 4.181241e-005 
k b 3 = -6.080135e-001 
Ab 3,4 = 3.894679e-002 
A b 3,6 =1.463247e-002 
Ab 3,8 =1.262713e-002 
A b 3,10 = -1.226316e-002 
A b 3,12 =1.7795696-002 

[0 0 2 6 ] f p : OU>X<3Dl.^ga (mm) 



R 1 1 
R 1 2 
R2 1 
R2 2 
E 1 
d 1 
d 2 
n 1 
n 2 
EF F 

(man 1 ) 
f P = i o. 



^1 U>X(D^1M$*S (mm) 
^1 U>X©»2i©i**i (mm) 
M2 U>X©m ffi<Z>ffi3^g (mm) 
»2l/>X082IOi$*i (mm) 
mi U>X£m2 U>X©IBB (mm) 
m 1 U>X<D/f# (mm) 
^2 1/>X(D1^ (mm) 

mi u>x©«ffla»*c»r4B*r* 



R 1 1 = - 8 
R 1 2 = 1 4 
R21-33 
R22=-9 
E 1 = 2. 
d 1 = 1 . 
d 2 = 1 . 
n 1 = 1 . 
n 2 = 1 . 
EF F= 3 



4 8 
3 
2 

0 2 

0 
2 
2 

7 4 18 8 
7 17 9 1 

. 0 
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(l)S<f:0 5mm^6 12. 5 mm©iii-r^ 
[ 0 0 2 7 ] C C~CQU>X#± 0. 5mm^aL/c<!: 
*6Cl«jESnS3;X*ffiiRIMI«ttO. 18A:RMS 

[0 0 2 8 ] CiU>X^6*t«5U>X*rc[)!EI8l3^5m 10 
mCr>B^C, ^U>XcDJSIib^£&£, ESffiJR^IilE 

-To 

■£bU>Xtf>#»S Alt^fcKiS^ 

— 0 . 5 mm 1 . 0 7 0 5 mm 
0. 0mm 1. 0 5 2 2mm 

+ 0. 5mm 1. 0 2 9 5mm 

[5]^ltCOU>X^6>r : t^9U>X*r<D^^ 1 Oram© 

m^<DX9tjmm £ £ a u > x<£>^iss <l £ & k^t* 20 

iOii/>X<Z>f*lfrS A*f*fciSS 
-0. 5mm 1. 042 6mm 

0. 0mm 1 . 0 5 2 2mm 

+ 0. 5mm 1. 0 5 6 8mm 

H»k:iau>X3^e>*f«5U>X*rfl[>HSBIdn 2. 5m 

36*»^<D A***li* S * O U > XcD^lbS £ £ 6 CCS* 

"To 

ai/>X0D^KrS A*ttt*W5£ 

— 0. 5 mm 1 . 0 2 9 3 mm 30 
0. 0mm 1 . 0 5 2 2mm 

+ 0. 5mm 1. 0710mm 

a ±<d 3 KD^fttua u > x^ u > x^ xcows. 

X^TOffii^5mm^6 1 2. 5 mm<D3ffifflrfciA*f 

[0029] (mmm2) 

f p = 2 0 . 0 40 

R 1 1 = - 2 3 . 11 

R 1 2 = 24. 93 

R2 1 = 8 1 . 0 9 

R2 2 = - 1 2. 0 3 6 

E 1 =2. 5 

dl = l. 2 

d 2 = 2 . 0 

nl = l. 7 4 18 8 

n 2 = 1 . 5 2 8 0 1 

E F F = 3 . 0 50 
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U>X<D7^-^*# 

>X<DJff 1 ffi£-CCDffigtte < 1 ) 5SJ: 0 1 0 mm^e> 2 

[0 03 0] CC-Cdltx>X#± 1. 5mm»Uci 
^CdfjE5n^3^®JR^fi«^0- 1 5 A : RMS 

[0 0 3 1 ] OU>Xjfc6^U>X£r<DffiJB#l 0 
IE3t^^©AS**eB$*dbU>X<D^«jS<h 

ft 1/ >X<D^«rS A$ttfcfcH£ 

— 1. 5mm 1. 2 3 6 7mm 
0. 0 mm 1 . 1 9 6 5 mm 

+ 1. 5mm 1. 1 5 6 9mm 

^KlOU>X^6>ft%U>X^"C(Da5^^2 0 mmCD 

i£hW>XcD»«ra Aft*RiS2 
-1. 5mm 1. 1 8 9 7mm 

0. 0mm 1 . 1 9 6 5mm 

+ 1. 5mm 1. 2016mm 

mm K£j U > X^ 6 U > X $ r (D^gt ifi 2 5 m m <D 

AM*S§ldl 3 * A U > X(D^S6a <b i Ct jfk-? . 
&l/>X<Z>fMftS A*ftt»if5£ 

— 1 . 5 mm 1 . 1 6 7 6 mm 
0. 0mm 1 . 1 9 6 5mm 

+ 1. 5mm 1. 2 2 5 4mm 

feLLO 3 «(Dgfe#-Ctt£i >X*» *>*t» U > X£ T'<DB2 
B^2 0mm. rato%iau>X®j»*JE(!li«Ll^ 
#Cc, OU>X©»»Ccit>3&^AS**KiBS©^t*s 
i^^c^ciW^o £/c, au>X^6*M»-U> 
X£-C<DEM&1 0mm^6 2 5mmCD®H-C«AS4^: 
**30*H«±3. 5%Wrt^AoTt^ 9 
[0 0 3 2] (HS6093) 
f p = 8. 0 
R 1 1 = - 6. 9 14 
R 1 2 = 5. 3 5 
R2 1 =1 1. 645 
R2 2 = -4. 4 14 
E 1 =3. 0 
dl=0. 8 
d 2 = 1 . 5 
n 1 = 1. 7 5 747 
n 2 = 1 . 5 2 3 3 1 
EF F= 3. 7 
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jtmimc< <»i) -castis* 

[003 3] k2 = -0. 1 7 1 02 3 1 
A2, 4 = 2. 839637X1 O- 5 
CCrQU>X(DJ»*ffi««8mmrft4/c«t>. *P»U 

e J u>x^6*f^u>x<D^iaa*r<DisfSt« (i) ^ 

<fcO 4mm^ 1 OmraCDfiiit^ 
[0 0 34 ] CCrdhU>X#± 0. 2 5mmm/c 
£%ttmJE$tlZ3'X1£ffi^miZmO. 25A:RM 10 

[0 03 5] OU>X#>6^U>X*^<DHI«#4m 

%&m^<o ASi^tmrn ^au> xcd^s&s <t <t «cs* 

•To 

au>xco»»rii Ai«6»iS$ 

-0. 2 5mm 0. 8 3 3 3mm 

0. 0mm 0. 8 2 0 8mm 20 

+ 0. 25mm 0. 8 2 12mm 

|5]liK:£i U >X2r» 6*f^J U > X$ r<Dffigt# 8 m mCD&S 
S*»U>XOHH3iaBi«c4. »ffiJRS«iE*** 

— 0. 2 5mm 0. 8 18 2mm 
0. 0mm 0.8 2 0 8mm 

+ 0. 25mm 0. 8 3 7 2mm 

l5«{CdhU>X*^»ig!U>X**C©K(ll3& s l 0mm(D 
BS&C, 3Pt«lx>X©ai»**<ttt^. SffilR^ffiiE** 30 

m^<DAm%Mmz &ai>>x<Dmbm£ t t^t 0 

— 0. 2 5mm 0. 8 10 9mm 
0. 0mm 0. 8 2 0 8mm 

+ 0. 2 5mm 0. 84 5 6mm 

«±<d 3 «©*frr ttdb u >X#> 6*t125 u > xs r cd^ 
gf#Umm£8mm©4 3 ra~C\ O U>X<Z)^SJik:<h 

s = f c 

[0 03 9] ±IB(DitJma#ftJrr&9 . Xfi£c7>7fcf£l* 
0. 5 f c<d c < 1 . 25fc 

[0 04 0] ttfcn 'J-rf- h u>Xtt*f*;£|fij«:*fLT 
&tblT2>tc1b. ^CCn h U>Xi^t*5U>XCDT 

><-*- + ©BB**=i y y - h U>XcD^ffiiK<bimOffi 
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tc, OU>X^6J*au>X$r<Dffi8l^4mm^6 1 
0mmCDffifflr«A»7fcSii53<DiBK«± 3. 5%«rt 

[00 3 6] (3afi<D®JR2 ) *»B<DiB 2 ©USSOJB 
«tc*jWS36^^ F^accoi^r, M^tMlooft 

iUrC3U>XieiU>XCC < fc-5T7*-*^36^«: 

Br*4. ^i^u-tf 1 7fop>maLi£ji£mi 8«n 

- h u>xi 9ccj:0^f3t2 0 i^ot»»u> 

X(D7A-ft 2 1 ^CAttT^o CCC3M-FU> 
XI 9^T7fe$62 2«2»oT*aI«cU-1f 1 7^*tiS 

ymit&mrzt me (b) > , *»»b-ifi7^ 

etBjiU/cB^M^^/c^n'j^^ h U>X1 9 
2 4<fc«9fciS<3te4. — ^Tnyy-FU>Xl 9**a» 

[0037] L,tc&^x^yjt£2o<Dmj:*)i>n^mm 

%M*W$&t2 5 i & &fc«*frK: J: o t ttW36©«f 
<t[^CJ:^Ktt^U>X<£T^-^ 2 1 «:*S**iiJ31 
T£„ «*U>XCcA»ri¥*{*U-1f 1 

XI 9*#ttSthCfc£ffc0ttl>. 
[0 03 8 ] mm^mJE<Dtc#>lC\s>X>S:mbZi*X 

ouvx^n';^- h u>x^s^jftx.n«^<i5]litc 

T^^n»;^-hU>Xco^ffiSlf c 
3 h U>X^6^U>X(DT^~?--r 



(6) 
(2) 

u>x^r^^-^;KD{i^cc$>^i^(c x £y5^gt<h 

[004 1 ] ^WOlltfeO^S2(DAf*A9ttaM«^ 



(7) 



11 



12 



coo42] (nmmA) mmm4<Dm»m$LmzaT 

[0043] fc : h lx>X<D«*ffiSt (m 

m) 

R 1 : ayy- h U>X©WlI©i$*l (mm) 

R2 : n yy- h U>X(DJg2ffiGDffisg^& (mm) 

d 1 : 3'^- F U>XOil^ (mm) 

n 1 : 3 y y - h U>X<Dffiffl«SCC»T4SST* 

EFF : *f«JU>XWJC[>aS*tr-AiSS 10 

f p = 1 6. 0 

R 1 : ¥M 

R2 = - 1 0. 72704 
d 1 = 2 

n 1 = 1 . 6 7 0 4 4 
E F F = 3 . 4 

CCT3'jy-F U>X(D3l*ffi»tt 1 6 mm~C&£fc 
>^U>X<Z)T^*--5 1 ^^^5U>X<Dmi®CC^ 
££UT, h U>X^e>*f«JU>X(D^lBa* 

r<Dffi!8t« (2 ) Scfc«38mm^62 OmmCDWit 20 
5. 

[0044] CCt*3'jy-H/>X^±0. 8mtn| 
»Lfci*«:lijEStiS3*«ffiiR*«ttttO. 15 
A : RMS r* £ 0 fiTFn V ^ - h U>X3&s*«HllCC» 
• WWJte*-*-^;*, 3*»U>XflHCC»«bLyt»^* 

[0 04 5] 3 ijy— h U>X^6*f^U>X^r<Dffi 
»^8mmCD«FCC, 3*»U>X©a»56«<!:«cS. 3y 

»«<!:<!: fc«C^T. 30 
n U * - >XO^®jS A£J3fc»#ft 

-0. 8mm 6. 21621ft 

0. Omm 6. 0 9 7 0 2ft 

+ 0. 8mm 5. 9 5 3 4 4ft 

I^HItcn h U>X^6» i BJU>X*'CCDffilSt*s 1 

6mm», *f!»U>X<DS*36K<!:tti. 
h U >X^©A«;fefgftS£ =1 y j* - b U > X<D^96S 

3U*-h i^X^ftS A#3fe*£lft 
-0. 8mm 6. 06 0 9 7ft 40 

0. Omm 6. 0 9 7 0 2ft 

+ 0. 8mm 6. 1 0 3 8 9ft 

mmtc a y y - h U > Xrt> 6>*t «! U >X£ TtDffiHf # 1 
2. 5mm(DB$Cc v *f«jU>X<DH*3fe«i3&4, 3'J 
y- hb>X^AW3»M^3>;y - h u>Xo^ 



50 
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A#t#*Aft 

5. 9 8 6 2 1ft 

6. 0 9 7 0 2ft 
6. 1 8 2 1 Oft 



— 0. 8mm 
0. Omm 
+ 0. 8mm 

JSU±CD3«CD^#-C«ny>- h U>X#>6*t135U>X 

*-coa&sit^i 6mm, y y- h U>XO£l 

*ffig|i^uii<t*tc, 3 yy- hu>X(D«Bbec£fc 

fc> 3'J h U>X^e>>*tJU>XS"CCD[Sgt^8m 
m^6 2 0 mm<Df8ffl"C«AS**3»ftS©J5HW± 2. 
5%iyrtCCAoT(,>£ 0 

[0 04 6] (*tt©«5«3 ) #CC, JjaSSfcCWK* 1 

*«T*£¥a»f*U~-!f2 6^6a»0/c3fe*«, tf- 
A^^y 7 2- 2 7*2&U 3«y-H/>X28(C 
<l:DBB¥?T#<tfr£. 3e>CCiau>X2 9 <fciSU>X3 

^U/c2S¥2tfc<D#%U>X3 1 *Ccfc9#7^>^3 2 

Ot#$B&#®3 2 a±^csi^?n^ 0 httm 
$&&#ffi3 2 aCc^StifcPflCiCCAOHJfSnS. tf 
#R*g#ffi3 2 a-C@*r. KHShfcl/- 91t\±* »U 
>X31, £jU>X30, KlU>X29 v 
>X2 8£SjfiLtf-A;*Xy ? £-2 7-CKtfU tft 
£HU>X3 3rja«rL/TgjK«^3 4±CC#|j6SnS. 
3B6SIHF- 3 4 £ 0 , flNWHtil 3 2arS 

[0 04 7] ccr. ou>X3 o»*(»^rsi«:Bitt-r 

Cft*^* K^*©«DB«a6t1fiEr*. OU>X3 0 
<D^^g|idbU>X^6>S*^U>X3 1 £r(D^gt£r 
■Wl,<"r5C±r. OU>X3 03ft«3Blfc&laI«:»»L 

[0 04 8] cntcj:o»»u>X'rcD¥»*u-if© 
X<DS«OCA*f-rS*<D?»Sfe^— stc«/cn^/c 

[004 9] (Htt<DJg&4 ) ±KHfc<DJ&«2 

3HBT***«#U— !f2 6*6lM*Lte*«tt. tr- 
A*:/y * #-2 7*2jftU 3'J^-F U>X3 5 

2S2ttO*t«l/>X3 1 tecfc9#^X*3 2<D«*R 
«f*H3 2 a±k:^7t$n^. **X#* h(JtlW 
ffi3 2aCCJBflESnfcBaCiK:J:«5@«r3n*. tf$R8S{* 
B3 2aT[pI*r. K«3ftfcu-tr#tt. *M»U>X3 

1. ay h u>X3 5^Siibt'-Ax^y 



13 

±«c^7t sns. s**^ 3 4 ©mmfi-sf tt <t o . tffw 

[0 05 0] CC-C. - h U>X3 5tt**Kfi 

^- h U>X3 5©*tU&©*&3 h U>X#><E>*t 

- h U>X3 5*^fA^(6j(C^S!jOrfe^*U-if 2 10 
BA^mWU/c7fe^©®ffl«^iC— ^-C'*f^lx>X3 1 
6cA#hT-5. cntcj:o^u>x-e(D¥«»u-if© 

[0 05 1] Ktsl.&lC^LtcmMoiBm 1 <t 3 tt*H> 

r. 3fe#^rsnc^»s-i±su>x^diu>XiLfc*5Q!] 
U>X£&g&3 ti-r *>BJtt©J»**J#o. 
[005 2] *fcH^^Jtctel,ir«dbU>X. GflU>X 20 

(i-e*i-en^u>xiL-fe35^ «ifrft<Du->x-ei»&3 

n/ciEO^-C-^oftiU^XPt. ft©;-C7-£fto 

ee**>e> *o n r (, > -2> <t -5 <<cft%i<Dm u a t m © u > 

cU>„ |H]aicSU>X(c[p|*T^?r— mt-fZC 

>xef©^-CfeiRM^iE-r-SC<t4>Djfig-e*)-2)b. % 
•^v K3^3ft^^e««*atffiiRIS1lliE**»-C*|jE 
-T-2.J: 5 (tor 30 
[0 05 3] W&<DB1&1 t 3{c*st>-CB\ £j 

u>X£isu>x©;ffi^tHc&oT^£fcs!>. fciit 

iau>xflijccfe^tfc©iSc^tm*E-rsc<fr6 

[0054] **k3tJtfl»»2 i4K*rt>rt)3 y^- 

XTAott,J;V„ */c±tBiR«K:3>;^-f u>x 
£Si$tt$C© U>X(C btftig U3»*£l$fc-eT *> <fcc> 
U lHl«f*^<!:-ft^tUrfeJRM*iiE^f-o-C<bJ;^ < , 40 
*fc^©Bt3y^- h U>Xm#<D&.ittMffiIE$:LXi> 

xrffiiE-r 3 J: 5 Cc L r i> <fc t, ». 

[0055] s p>ic mmmm 1 1 3 cc*>t,>-c. ^ 

^mthtci)K Att*. tBW^ifetc. ^ 

«©^tfe*tc» jRiatiE-r S J: 9 tc-T *i{*J: . 
)C^:&©i©-£fe|iM£-C&5„ so 
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[0 05 6] 3 6«C, SeSS©^ge2i4iC*>t,»r*>. a 

y ^ - h u > xkmmm t & *> j; 5 jorh- $ t-i-c <, > -s 

[0 05 7] 

[^BJ©^] ^©Jr^Kl. ^fSB©*^ » K^g 

*ffi±6cm7fef -5*36*18 i . went mm&-c%.m 2 n 

* J h flUfC ft < -7 - £ f# ^> tc U > X <!; JE<D > < "7 - £f3 o 
ZcU>X?riBaL. ii>^C< i*>B!iiB^-rn^©U>X*5 

IBiE©^- V - £ ft o fc \y > X*> 6 B5IB*5t*SS "C<Di£ 

IE© ^ < "7 - £ ft o U > X * -5 U {ift © v < o — & ft o tc 

is^x&ytmifaic&m-r z c t tc £ o-r-e©!*®^ 

[0 05 8] $t BiriBiE©^^'7-?rftofcU>X©^ 
.^Ht*f. H?IBiE©^''7-*fto/cb>X^6H?rlBSI 

0. 5 f <d< 1 . 2 5 f ( 1 ) 

[0 05 9] S/c. T^agi. WE*«*>e>lH*#Ofc*i» 

ftfiL. H?IB3 - h u>x^*#73rsj«:^iJiLrtf 

fg^»ffi±-C*feG.5^[BiRM^l«iEL/. BUIBa y h 
u > x<z>4tu£ra i . b5IB a y y - hu > x-fr h milBai 

mmnmffiiE<Dtcit>ic=i y^ - h u>x^7fe#77(Si(c^ 

oci«Ufcft, Tfef'-f x^_h-c©x^-^ h© d D D M 
*^0<!:|3)B#tC7lcp©7lc#Jffi^fc— ^(Cf^C iA^T 

[00603 * /c. b9IB3 y y - f- u >xo«uaraB* 
f c . mri3=j y j*- h u>x^e>B5iia*7fe*g*-e©^ 

0. 5 f c<d c< 1 . 2 5 f c (2) 



(9) 
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* [0 7] XmJKDlt^v K«»OSIS6ffl4«:*5Ct4«ffi 



[ooei] ±Eiia^ttja«*»oiftje*«« 

[03 ] #»H<Wfr^ KttBDldfeM i lOovzmm 

[H4] *»WflW6^y K«©J^«2CCfcWS»ffi 10 3 
*fc^0 4 OU>X 

[05] *ffHBcW(£-^ * K KS<DHS6fll 3 &C fctt 5 



[0 8] *»IBO||JSQ»JB3(C^-r*^^ F«B*jJ: 

[09] *IW<Z«*flC««4«c^-rjfrx^ KMMsJ: 
t>'tf$BI5^B£3£a<D«/&0 

1 W36 

2 GflU>X 



02) 




[08] 



£ BO U > X 

5 *f#BU >3T*) 

7 * W 



\ 



/ 4 8 <? 5 tO 7 6 
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[07] 



_l I I l_ 
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